Testosterone infusion reduces nocturnal luteinizing hormone pulse frequency in pubertal boys.
Administration of testosterone (T) can inhibit LH secretion in early pubertal boys. However, the GnRH pulse generator is relatively resistant to the effects of T, since T infusion beginning at 2100 h, 3 h before the usual nighttime increase in T, does not suppress the characteristic increase in LH pulse frequency or amplitude associated with the onset of sleep in early pubertal boys. To test the hypothesis that the hypothalamic-pituitary axis must be exposed to T for a longer duration to suppress the nocturnal rise in LH pulse frequency and amplitude, we infused saline or T at one third the adult male production rate (320 nmol/h), beginning at 1200 h on two consecutive weekends in each of eight early to midpubertal boys. Blood was obtained from 2000-0800 h every 10 min for LH and every 30 min for T measurements. T infusion increased the mean plasma T concentration from 6.9 +/- 1.7 to 11.8 +/- 1.4 nmol/L (P less than 0.01) between 2000-0800 h. Despite the T infusion, the nocturnal rise in mean LH concentration and LH pulse frequency persisted, suggesting that the nocturnal amplification of LH, and by inference GnRH, secretion is resistant to the negative feedback effects of T. A higher dose of T, approximating the adult male production rate (960 nmol/h), was given to eight additional boys beginning at 1200 h. The mean T concentration increased from 4.2 +/- 1.7 to 20.8 +/- 3.1 (P less than 0.001) nmol/L between 2000-0800 h. The mean plasma LH concentration was suppressed by T infusion from 5.2 +/- 0.5 to 2.9 +/- 0.4 IU/L, and LH pulse frequency decreased from 0.50 +/- 0.04 to 0.27 +/- 0.11 pulses/boy/h (P less than 0.01). There was no nocturnal amplification of LH secretion, but high amplitude LH pulses did occur during the night in six of the eight boys. The low dose T infusion had no effect on pituitary LH release by exogenous GnRH. With the high dose T infusion, however, the ability of GnRH, at 25 ng/kg but not at 250 ng/kg, to release pituitary LH was amplified. Thus, T supplementation at one third the adult male production rate does not blunt the sleep-associated nighttime rise in LH pulse frequency or LH concentration. T infusion approximating the adult male production rate suppresses the nocturnal increase in LH pulse frequency and mean LH concentration, and high amplitude, slow frequency LH pulses similar to patterns seen in adult men persist.(ABSTRACT TRUNCATED AT 400 WORDS)